GENERAL ARRANGEMENT OF SEWERAGE SYSTEMS     47
tained within desirable limits. The flow in sewers is discussed in the next chapter
The size of main sewers receiving house sewage only may be selected on somewhat narrower lines than the size of the laterals and sub-mams, because it is hardly probable that all these small sewers will receive more sewage than the expected future maximum. Nevertheless, in many cases, the maximum assumed quantities are not more than about seven-tenths of the greatest capacity of the sections which have been provided. In other words, an additional factor of safety of about 50 per cent has been provided, over the allowance made in estimating maximum rate of flow.
Where main sewers lie deep and the branches discharging into them would naturally be much higher, well holes aie sometimes used to connect the two. These devices are described in Chap. XV, which also gives a description of flight sewers, occasionally required where a heavy drop in the grade of a main sewer is necessary.
A feature of design which should be mentioned in this place was stated as follows in Hering's report to the National Board of Health in 1881:
The junction angle of converging sewers should be arranged so that the direction of flow of the two streams before joining is as nearly as piacticable the same. Neither will then lose much velocity in endeavoring to overcome the change in direction The less the sizes of the respective ati earns differ from each other, the more essential is this consideration An important feature of junctions is the relative height of the joining streams, for unless this point is considered, backwater and deposits may occur in one of them. Theoretidally, the joining sewers should be so shaped as to constantly deliver the sewage of each at the same level To comply with this demand on all occasions is impossible, and it will suffice to consider the ordinary flow which occurs during nine-tenths of the time. The surface of the latter in the branches should be either the same for all, or increase in height as the bulk of the sewage becomes loss. In other words, the smaller sewers should join the larger ones so that their ordinary flows meet at the same level, or so that the smaller sewer discharges at a higher level. When two sowers discharge into a manhole opposite to each other, at points above its bottom, they should be placed at different heights, or else receive a slight lateral turn, so that the full discharges do not directly meet each other.
Main sewers on the combined system are such expensive works that every opportunity should be sought for reducing their cost legitimately Sometimes this can be done by providing several outlets where surplus storm flow can escape through short channels or conduits to neighboring bodies of water, and at London provision has even been made to pump some of this storm flow into the Thames rather than give the